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Abstract

The objective of the study was to develop sustainability guidelines and recommendations for Guadalajara’s
Metropolitan Area (GMA). To start off, we performed a sociodemographic and urban system diagnosis,
complemented with an index estimation of urban flood risk; in addition we analyzed the institutional
dynamics pertaining to Guadalajara’s Metropolitan Area.

We developed a proposal for urban governance, which included the creation of a Metropolitan Planning
Institute (MPI) and a Land Management Entity (LME), which would work as a land bank to achieve long-
term development. Subsequently, we estimated the risk for GMA using a flood hazard assessment as well as
according to the vulnerability of the urban population.On mobility matters, management strategies for sup-
ply and demand were posed, supported by strengthening the network for air monitoring as well as solidifying
monitoring and control of greenhouse gas emissions (GHG). We established recommendations for improving
technical and commercial operations of the water management comission, and for the consolidation of the
Metropolitan System for Integrated Management of Solid Waste (Simegeris) which seeks to prevent and
manage waste.

1 Introduction

Guadalajara’s Metropolitan Area consists of eight
municipalities with a population of around 4.4 million
(Guadalajara, Zapopan, Tlaquepaque, Tonala, Tla-
jomulco de Zuñiga, El Salto, Ixtlahuacan of Quinces
and Juanacatlan). Due to the real estate practice
which encourages the development of peripheral
projects with little connection to consolidated urban
areas, the metropolis has fallen into a pattern of
dispersed and fragmented urban growth. This is
characterized by low densities, low building heights
and long every day commutesthat the population
must make to access workplaces, public facilities,
and services located in central areas.

Currently, the gap between demand and the hous-
ingsupply policy requires restructuring in favor of or-
derly and sustainable planning, this should be able to
curb the negative dynamics of the urban sprawl, like
the depletion of natural resources and loss of biodi-
versity, desertification, erosion, inadequate land use
and expansion of poverty.

2 Objective

Create guidelines and recommendations to develop an
urban environmental strategy for GMA which allows
redirecting the city’s development towards a more
sustainable scheme.

3 Specific objectives

• Analyze the city’s urban characteristics and its
relation with the major environmental challenges
in the following areas: public facilities, housing,
mobility, air quality, water and waste.

• Develop a risk analysis to estimate the probabil-
ity of future damages and losses associated with
the impact of a flood.

• Suggest strategies which increase sustainability,
resilience and adaptation to the city’s flooding,
focusing on the welfare of society.

• Develop recommendations and general sustain-
ability guidelines on issues related to metropoli-
tan coordination, sustainable urban planning,
mobility and air quality, integrated water man-
agement, and on preventing and managing waste.
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4 Methodology

The study focused on identifying the main areas of
opportunity to increase sustainability and resilience
of sectors that make up GMA urban system, with the
intention of improving the quality of life of society and
the environment. The study was methodologically
divided into the following stages:

1. Socio-demographic diagnosis As a first step, an
overview was defined of the demographic situa-
tion of GMA. We characterized and analyzed the
main features of the urban population. Among
these we included the age pyramid, population
growth rate, population projections and some so-
cial aspects (childhood index, aging index, eco-
nomic dependency, urban marginalization and
socioeconomic levels).

2. Urban system diagnosis Through the urban sys-
tem diagnosis we identified issues that require
special attention and for which it is necessary
to propose effective solutions. These are: pub-
lic facilities, housing, mobility, air quality, wa-
ter and waste. Furthermore, in order to induce
the study locally, meetings with various key ac-
tors were held in GMA; through these meetings
relevant information was obtained regarding the
topics previously mentioned.

3. Diagnosis of the risk associated with extreme
weather phenomena We performed a risk esti-
mate of flooding for the urban populationthrough
an algebraic expression, which links the assess-
ment of hazards (floods) with urban population’s
vulnerability. The rate of urban risk to extreme
weather phenomena (Irufemex) is intended to
be replicable in other cities of the country.

4. Key players diagnosis We performed an analy-
sis of key players in GMA through strategic1

prospective analysis; this analysis identified who
could carry out monitoring, management and im-
plementation of strategies and guidelines in the
medium or long term.

5. Guidelines and recommendations Based on the
results of the urban system diagnosis, we defined
issues that could lead to a sustainable develop-
ment of GMA. The strategies were: metropolitan

1Strategic foresight is the process of strategic reflection on
a system’s future (company, organization, industry, region or
country, among others) with the participation of key players,
and the object is to identify and implement actions to develop
from the present.

coordination, sustainable urban planning, mobil-
ity, air quality, prevention and integrated water
management, and comprehensive waste manage-
ment.

5 Results

A GMA system mobility diagnosis was created which
helped identify projects with the greatest impact,
including public and non-motorized transportation,
among others. According to diagnosis results, and
known mobility behavioral trends, the vehicle fleet
stands out. On the horizon of 2032, the current fleet
will more than double (2 085 294)2, which will result
in saturation ofthe network of roads and increasing
GHG emissions. The increase of the vehicular fleet
and a poorly organized public transportation service,
with strong overlapping routes, will result in intense
congestion and long commuting (40 minutes for an
average distance of 2.8 km)3.

GMA has been developed under a model of urban
sprawl and low density, which has resulted in a strong
reliance on private vehicles to meet everyday use.
Also public actions have been aimed at strengthening
the infrastructure for private vehicles over public
transportation and non-motorized trips.

Despite the heavy reliance on private cars and
significant growth of the vehicle fleet (approximately
9% average annual increase in the last 10 years)4,
28% of commuting in GMA is carried out through
public transportation, while 40% of all trips are done
by non-motorized means (37.8% by foot and 2.2% on
bicycles)5.

Air quality’s main problems are due to PM10 and
ozone emissions. In 2011 these pollutants exceeded
the concentration limits in 185 and 138 days respec-
tively6. The trend in recent years has been the same.
Tlaquepaque, Tlajomulco de Zuñiga and Tonala
have serious particulate and ozone pollution, while
in the center and north of GMA (Guadalajara and

2National Population Council (Coepo) based at the Na-
tional Institute of Statistics and Geography (INEGI). Statistics
of registered motor vehicles in circulation.

3Guadalajara’s Metropolitan Area non-motorized Urban
Mobility Master Plan, 2010.

4Coepo based at the INEGI. Statistics of registered motor
vehicles in circulation.

52008 Urban Mobility Plan, in Guadalajara’s Metropolitan
Area.

6RAMAG, 2011.
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Zapopan) there are areas of pollution by ozone.

An estimate of GHG emissions was carried out
on the energy sector based on results from the
criteria pollutants inventory. The results showed a
typical behavior of a metropolitan area where the
transportation sector is the largest GHG contributor.
Emissions amounted to nearly 10 million CO2eq,
in which the transportation sector stands out. It
contributes 39%, almost similar to the electricity
consumption, which contributes 37% to the CO2eq
emissions. As part of an urban sustainable proposal
it is very important to estimate the risk of natural
disasters. These have been associated with loss of
life and damage to infrastructure (roads, hydraulic,
electrical, etc.), since the population is increasingly
concentrating in sites prone to hazards and the
frequency and intensity of natural disasters increases.

The municipality of Zapopan is located in a
flood risk area with high exposure (high population
density) and low adaptive capacities.Tlaquepaque
Tlajomulco de Zuñiga are also located in high-risk
areas where it is not recommended to build houses
or buildings unless the adaptive capacities of the mu-
nicipalities are improved (in particular, it’s essential
to improve construction standards so they can be
resilient to natural disasters and develop institutional
municipal capacity).

We identified elements that presented major
challenges to achieve sustainable water management.
From this perspective we considered three areas
of analysis: the first refers to the sources of water
extraction (availability and quality), the second is
the distribution and collection of water to users
in the area, and the third is wastewater discharge,
management and its impact on the quality on the
receiving bodies.

The problems generated by municipal waste are of a
different order, and depend on each location. An im-
portant element is the lack of reliable and systematic
data and information on the size and characteristics
of the waste problem. Additionally, this problem de-
rives largely from the anarchic urban growth due to
the concentration of thousands of people in irregular
settlements or away from productive, educational and
social centers. The result is regional environmental
degradation caused by improper disposal, which must
be added to an incomplete coverage of the service in
all areas demanding residential collection.

6 Conclusions and recommendations

On the issue of mobility, we proposed strategies for
demand management, which promote the use of sus-
tainable transportation; among them the following
stand out: promotion of non-motorized traveling,
redistribution between modes of transportation de-
mand, reducing the generation of motorized mobility,
developing a tariff system, traffic reduction in the
historic center, creating deterrence parking lots and
urban tolls.

Additionally, we proposed measures of supply
management which are aimed at improving the
infrastructure to support sustainable modes of cir-
culation; the following stand out: restructuring the
public transportation network (BRT corridors), cre-
ating transport interchange terminals, accessibility
preferential areas and bicycle corridors, continuity
and road allocation, improvement oftransportation
and loading of goods infrastructure, and improve-
ments on corridors and logistics platforms.

For these actions to be carried out, it’s necessary
to evaluate the local feasibility of the different
mechanisms for demand management, and propose a
set of appropriate policies and actions for GMA; for
example, adapting the transportation institutional
framework through the creation of a Metropolitan
Transportation Institute (MTI) and the GMA mo-
bility observatory.

Since the availability of air monitoring informa-
tion is crucial to diagnosing air quality, we need
to strengthen the current air monitoring network
and develop stricter and approved local air quality
standards. These must be conducive to assessment
under the same parameters set by the World Health
Organization (WHO), and in turn, comparable
between local and state governments. Finally, it’s
necessary to strengthen the control of emissions from
road transportation. To improve water management
we proposed guidelines focused on making the Inter-
Municipal System for Drinkable Water and Sewage
(SIAPA) technical and commercial operation more
efficient; within these the following stand out: im-
plementation of a regulation model where efficiency
targets are defined, adapting the legal framework and
giving it full autonomy to establish a vision and long
term goals, taking best practices of corporate gover-
nance that include the formation and endowment of
monitoring power and control to counselors through
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financial committees, and strengthening SIAPA and
service providers from other municipalities that
are part of GMA. Furthermore, it’s necessary to
evaluate the cost of the different alternatives that
SIAPA has to close the gap between the future water
demand and supply, so that it has the elements
to prioritize their investments in relation of the
cost to society, also adjusting the rate structure in
relation of the operation cost, maintenance, rehabil-
itation and expansion of the water system is required.

Strategies and specific actions on prevention and
comprehensive waste management consist largely on
giving continuity to the initiatives previously devel-
oped by the state government and the metropolitan
municipal governments. In that sense, we propose
consolidating Simegeris to achieve a sustainable and
resilient urban development with lines of action such
as: strengthening the legal and financial system of
public services for the integrated management of
solid waste, formulation and implementation of a
metropolitan intermunicipal program to prevent and
comprehensively manage waste, financial strengthen-
ing of public services for the integrated management
of solid waste, and an energy or material valuation
of municipal solid waste and special handling of
recyclables.

Since the previously proposed actions are of
metropolitan nature, a proposal for comprehensive
urban governance was developed, it involves key
urban development actors to encourage the creation
of a MTI with powers of short-term land management
and thus promote a sustainable long-term vision.
This body is viewed as the seed institution for the
creation of a long-term metropolitan government, its
formation will be subject to legislative changes to
federal, state and municipal levels, as it may require.

We proposed creating an OGS, which would have
the function of a land bank to achieve long-term
development, this would be the land market reg-
ulator, encouraging intra-urban development and
preservation of environmental resources to be able
to contain urban sprawl and create a more compact
and better living metropolis. To complement what
has been mentioned before we propose a model city
where residential and commercial uses are mixed,
which could reduce citizens’ need for travel.

Through this model we can guide the city’s urban
development and allow a reduction in the economic

and environmental costs associated with the use,
operation and maintenance of infrastructure and
urban services. Guadalajara has many urbanized
areas with a high density of equipment and low
population density, which can be exploited for future
urban development, and would allow the preservation
of rural land or environmental value.

The study carried out by the Mario Molina Cen-
ter provides the opportunity to review Guadalajara’s
Metropolitan Area major challenges in a comprehen-
sive manner, with transversal vision and with special
emphasis on sustainability (social, urban and environ-
mental). Finally, it’s recommended having a compre-
hensive metropolitan planning tool, based on a hori-
zon of long-term planning to mark a turning point in
the current model of urban growth. The existence of
an instrument of this type will be the basis to defining
a metropolitan future project with measurable and
achievable objectives.
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